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(54) SEMICONDUCTOR MEMORY DEVICE AND MANUFACTURING METHOD THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a semiconductor 
memory device superior in flatness of the capacitor 
lower electrode by making lower steps on the surface of 
a barrier layer than those on the top ends of contact 
holes. 

SOLUTION: Polysilicon is deposited on an interlayer 
insulation film 1 1 having contact holes 1 la and etched to 
form polysilicon plugs 12 in these holes with steps hi 
defined by the top ends of the plugs 12 and those of the 
contact holes 11a. Barrier metal layers 13a, 13b are 
formed to cover the surface of the plugs 12 and that of 
the insulation film 1 1 and heat treated in a nitrogen gas 
atmosphere to expand the vol. to form a nitride film. This 
reduces the steps h2 defined by the top ends of the 
contact holes 1 la and those of the barrier metal layers, 
compared with the steps hi. ^ 
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C?;^*X»HMTtC:fel/^T.. 7 0 0 — 9 0 OtOSiS-e 1 

[00 9 1] :k^c. m I 4 ^#H9LT. ^SEomi 1 h 

20 ^5:^;b^6=&S4^^v^>'^Tgl$effil 4^2 0 0 0 A-5 
0 0 0 A±iS-rSo C(Dt^. h/^-;^ l l a 

[0 0 9 2] :^j^(C, 12 1 5 ^#03 LT. 4^^/V>^Ta5 

M2ia. 2 I b^y^ hW^'^'^ry^fm^mi^xB 

30 [0 0 9 3] :'Xlc. 121 6^#H?XT. U'>^7;h^^^- 
>2 1 a. 2 1 b^^Ts^tLX. ^^^^i^^T^mm 
S 1 4^X'y^>yL. 4^^/V>^Ta5S<ll 4 a, 1 
4 b^^^^-^iSo 

[0 0 9 4] ^1 7^&#HBLT. mmmmmi i 

*5<i:t;^-v^^>^Ta5mi^J 1 4 a. 14b^li3cfc9tc 
LT. 5 0 O^C-7 0 O'CfDSfi^Ts Xv^y^yyy}* 
?5:i:'^ffli/^T. S r T i 03 . B a T i O3 ?5:i:cOigSI 

A-2 0 0 0 AfigSit-So 
40 [0095]CO^t. h7^-;l/ 1 1 atO±gp 

co^-^'/^i/^TfifPviJffi 1 4 bcOgiri(Hctig?,^/)^fl5l5ic^n 

imi scommmtLx. ^mmm(r)m>mm& 

[0 0 9 6] 12 1 8^#?SLT, ^^/^x^isa 

50 IK 1 7. yi' I r;U^- ri7A|«iEai 8 a. 18 b. 18 
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[0 0 9 7] ]:x±MmLrc^o\z. nmmimz^^^^f 

[0 0 9 8] ^/c. /^U7^^;b^ 1 3 eti. TSPBll 

iy^) uy(Dmm.m&,<r^'DX\.^^rc^. /su^y^ 

^;UJi 1 3 ecD/i^Ui^Un^y^y 1 1 a ^:^0^ffitc13 
[0 0 9 9] ^fe. ^lH]f?f1^L/c^SSomtit-^TiO 
i^.r^JS^TS o T $iJRg6^35: O (± ^ I ^ h # X. n ^ 

iisx.xjmmp^x<DT^x(D^'m,if^^^n^cttmMz 

[0 10 0] 

[0 10 1] :j^tc. CcO5g0^tC»-:)'l^/c4^igf*fettgg 
titc ^ / ^ U 714^+^WSt- ^ C pltl ^ ;g> o 



(10) ^i^.\^^s)-Z 6 6 2 8 9 

18 

[0 10 2] C<Dm]\C}ft^\^^1c^^mdM^(D'^^ 
n^SShi c*:»}t. ^NU7pi^;l/^;b^nv^>7 

[0 10 3] TgP«Stcl|i±^ffliDLfcli^ 

[0 10 4] C(D^0^tcS-:5i^fc^#^*fa<tg 
BtO ^ 6 (cffiO^ffilc cfc ntf . / ^ U 7 ^ ^ ;l//i{c ^(OT 

4ba-Tti, /^U7l4^5i«-r^C^7b^prgg^?S:^o -^O 

[0 10 5] co#60^^cs-^^.^^c¥«^^:ta^i^aos^J§ 
7?s<7) io<7)^stcj;ntf. /^';7p<^;u;i^jg^-r^ 

[0 10 6] /^U7^^yi/;i±tcfl5^$n^ 
4^ -V / ^ ^> ^ T g(5m*i(Da® tc ti . 'i)i^<Dmmz ^ ^ n § 

incite. Km*fcMO^^;^®tf-rc^7b^prSgiiJ5:'So ^ 
^0 [0 1 0 7] ^P)tc. CO<:to tc. /^U7;?<^;b/ltc^ 

>'^';7^^;L/)i(?DT/ifi^^2i^*M6i/^/ci6. ^ 

^•tt^C^;b^T'^o -':?^/^U7p<^;l/®0±^(ii-^^g 
fk^nTi^^/ci6. /^';7^^;l/^(;DTa5tt^ii:^o^a 
tc4oU^rti. /^'J714;^Rf((«-r^c:<h:^^pJfig^;5:^o 

50 [0 10 8] :j^ic. co^epjiicM-^\^rc4^i^Af$,iets^ir; 
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is-y <) Ks^, mmw.=¥-^'^tsii7.nm%TX'm 2 

iDfKSaa^?T^ 1/ V <; u 7 ^ ;U^^rfl?fi!t L T 1/ ^ o c OD 
[0 10 9] ^<7)SS, =i>^f^ ht--)U<D±mcm^ 

+ / ^> ^ lRl± ^ -It 5 c i: Rltg t * i, o 

[Olio] $6tc, c<DJ;9t. /^•jr^^^'yl/^t^ 

[mmommrjimmi 

[n 1 ] c©fg?^tcgo-< mmoBm 1 tcfc-it^it^* 
[0 2] co:)^nmcm-:5<mm<Dmm 1 icfcita^i; 

[0 3] c©fgfl^lrS^<^SS<7)J^^ 1 tfeltS^* 

[04] Cc05tB^lcS-^<^JS(0ffJ^l tciott^^al 

[0 5] c:cDfgB^icS-:J<llM«DJg.^ 1 tcfcit-Sijiii 

[0 6] C(0|gB^lcSr5< HfficDfgffi 1 »cfettS^» 

[07] C(DI€B^(Cg-if<^fiS£Dfl5^ncfelt54^» 



(n) f,'fl»l¥ 9 - 2 6 6 2 8 y 

20 

(*IEtiSg<Dliit7?i«iOII 6 IS»rffi0Tfe'^o 
[0 8] C <D5EBJ)(cJtE-it< SiiSSO^fi 1 1 felt 

[0 9] c <7)5gBB(cso-<. mmiDBm 1 tcfett 

[0 10] CCDj¥B^(CS^<||S60fl5^2 lCfcCJ«it£ 

[0 11] c<Dmnicm-:5<nm<Dmm2i,ctoifz^ 
/o [0 12] c(D^m^cm■:3<nmcomm2^zi5^f^^^ 

#MS1i^H<0^ii7?fficom 2 XSSffffi0-pfei.» 

[0 13] CCi5gB^lCS-i!<^SS(DJg^2tCfcit-l>¥ 
?S#:saif,Sg©Si5i7^^©m 3 xeifSi0T-fe5o 

[0 14] CcOfea^(cSt3<IISS(Dfl5^2 
»«:faii^M€>SJi73Som 4 Xgif®0T'fei,o 

[0 15] c(Dmmcm-^<nm<Dmm2iast,f^^ 

[0 1 6] c<DmmcM-^<.mmom%2t,cisi,f?>i^ 
mwsm&m(Dmmy5m<Df^ 5 x@»fS0T'SSo 

20 [0 17] C£DfgB^tcSr5<||SSojg.^2Kfcnt«^l^ 

[018] C05iB^lCg-3<||SSO>g^2tteCt§i^ 

[019] *5tt s ^mwBm&moDmmm 

3i0T^So 
[??^tO|ftB^] 

1 -^'J^vStS^ 2 7Y-;l/F^{tM. 3a, 3b 

M0Sh7>v';^^s 4a, 4b y-hWM. 5 
a, 5b y-hSEfkM, 6 V-XSg«. 7 a, 7 b 

JO Hu-om^. 8a. 8 b f-h^mmim. 9 
10 K^kM. 11 m?mmm.:A2 

d<iJv'ij3y/^^\ 13a, 13 b, 13c, 13 
d. 13e /^iJ7;^^;Wi, 14 a. 14b +-v/^ 

->^Tgi5iiii. 1 5 ^^^^•i^^mmfi-m. i e 

'^iy^±^m.m. 1 7 4^+^'?i/5'±gP)lF^$61>M, 1 
8 a, 18 b, 18c ^ 1 7;U = AEMl, 19 

mi7jv5.-'>Lmmmmm. 20 ^2 7;u5-'17a 

E^^. 2 1a, 2 1b U->"7,h^. 1 1 a :3>^7 
^' h d->-;Uo 

03] 
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